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Experimental Section
Material Preparation. The sodium titanate precursor was first synthesized via a typical hydrothemal treatment, that is, a certain amount of anatase TiO 2 was added into 15 M NaOH solution before transferring in Teflon-lined stainless-steel autoclave. After hydrothemal reactions at 180 °C for 48 h, the white product was obtained by washing and filtration. Second, 10 mg Na 2 Ti 2 O 5 ·H 2 O powder, a certain amount of ammonium molybdate ((NH 4 ) 6 Mo 7 O 24 ) and dopamine hydrochloride (dopamine·HCl) were dispersed and dissolved in the mixture solution of distilled water and ethanol (volume ratio 1:2). Finally, after adding ammonium hydroxide (20 L) into the above solution, the obtained orange red Na 2 Ti 2 O 5 ·H 2 O/Mo-polydopamine product was stirred continuously for 6 h. Material Characterization. The phases of the as-prepared samples were tested on a Rigaku D/Max-B X with Cu K radiation ( =1.5418 Å) for X-ray diffraction (XRD). The morphology and size of the samples were studied via scanning electron microscope (SEM, MERLIN VP Compact) and transmission electron microscopy (TEM, Hitachi-HT7700). High resolution transmission electron microscopy (HRTEM) and high-angle annular dark-field (HAADF)-scanning transition electron microscopy (STEM) were conducted on JEM-2100F equipped with energy dispersive spectrometer (EDS). The Raman spectrum was conducted on a HR800 Raman spectrometer (HORIBA) using 633 nm line of a helium-neon as the excitation beam. X-ray photoelectron spectroscopy (XPS) analyses was conducted on Escalab 250XI system (Thermo Fisher Scientific). The content of elements was determined through inductively coupled plasma mass spectroscopy (ICP-MS) analysis (Thermo Fisher Scientific). The specific surface area was obtained using an automated vapor sorption analyzer Because side reactions (such as electrolyte decomposition) at high current density may have a negligible contribution to the total current compared to that of the active material's redox reaction, while they might not be the case at low rate. Therefore, cycling performance at low current density (500 mA g , the specific capacity can sustain for 100 cycles at high rate of 1000 mA g -1
, with relatively stable cyclability and nearly 100% CE ( Figure S17c ).
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